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(54) (57) CnOCOB PEMOHTA OBiJlAHHOP 
KOSIOHHbl, BiuiiOMaioiuHfi cnycK b Hee ro<J>- 
pHpoB3HHoro naTpy6Ka h paciuHpemte nofcJicn- 
nero ao AHaMerpa o6ca/UfoA koaohhm nyreM 
npOTJDKKH Mepe3 Hero HHCTpyMeicra, otauhoio- 
mute* TeM, mto. c uenbio noButueHH* Haae*- 
hocth nepeKpWTHfl HHTcpsa/ia HapyuicHMw. 
onycKaioT AonoAHirreAbHuft ro^pHposaHHufi 
naTpy6oK h y era Ha bjui Ba k>t c 3a3opoM no Top- 
uy c ocHOBHbiM, pactiJHpfliOT o6paiueHHy» k 
ocHOBHOMy naTpyfiKy KOHueByio Macrb Aonan- 
HHTejibHoro naTpy6xa m CMetuaiOT ero ao yno- 
pa b pawee ycraHOBAeiiHufl: a 3aTeM npoTnni- 
Ba»T MHcrpyMeHT nepe3 Becb natpyooK. 
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Mi'lOU'MUM MM .ll*ki«M ;»H!I!I' flff t'pUC I If 'MMh'T II 
M «»^m;|.|||U\ Kii.liHlM.I\ I'KH.IAIIII Mf»|»TMHOH II 

i;iffiM<>ii iipoMMiii.ii'Hiim'iH. n •i3CiHtHlM npii 

kail II T ft/1 bill »M pOMllllIC ClAi'a.lllM\ MWOMII. 

KIiiuvtcii cikhoo \i t;im»HKH rmjipupuiiaiiiin 
to iinTpyftK.i r Tp\6a\ iivicm paciimpcmiH cm 

NOiptVUTBOM RipUBa 

llc.VN'TtHKOM aaiworo enocoGa hb-ihctch 

HIMKOC KaWCCTDO pCMOHTa. MTO ofibflCllfltMOl 

ipyaiiocThio ooccnctciuiH paBiioMcpnoro pat- 
iinipciiiiH nxjipiipoHaiiiioro natpy6Ka no Bccii 

M III'. Ilp II I'lllbllOM IIOBpOK JCHJHf KOAOHHbl 

it 6o.ii»iiio» iic.iiiMitiic aapaaa oocaauafl koaoii- 
n;i mo>k6T 6wtb iiapyuieiia, a iiepaBHOMcpitoe 
paciiiiipeHiie naTpyoKa npiiBoaiiT k vmchmhc- 
iihkj en) upoxoanoro ccmchha. 

Han^occ 6.m:fKiiM k upexiaraeMOviy hu- 
ahctch ctiocck? peMOMTa o&raaHOfi kuiohhu, 
BKAwiaiomiiH cuvcK b Hee ro<t>pHpoBaiiiioro 
naTpy6Ka it pacuiupcHiic nocneaHero ao ah- 
aMeTpa o6cajHOK Kaiomibi nyTeM npoTJDKKH 
*iepc:» iiero iiiicrpyMCHTa |2]. 

HeacKTaTOK lueccTiioro cnoco6a 3aiciio- 
muctch a Man oh naae>KHOCTH ncpeKpwTiin 30- 

MM liapyillCHHH. MTO CBA33H0 C B03MO)KHOCTbK) 

iMyiacB b npaKTHKC peMOHTa otoaAHbix KO- 
aoim. Koiaa nocie yirranoBKii ro<J>pnpoBanHo- 
ro naTpyoKa iicrepMeTimHixTb coxpaHHercn, 
npiiMCM mwh iirrepMeTiiMHocTit. K3K npaBitAO. 
iiaxoaitTcst iienocpeacTBCMHo Haa linn noa yc- 
Tanun.'ieiii4M\i paHee uaTpy6KOM. /Iiikbhahdo- 

Hart> jl> HerOpMi-fllMHCfCTb MOmHO TOAbKO ny- 

tcm ycTanoBKii aononHMTenbHoro naTpyfiKa b 
crbiK k v)Ke y ct a ho'b»i e h hom y . 

Ue*ib H3o6peTeHH» — noBumeHHe naaoK-. 
i ioct u ncpcKpuTMfl MiiTepBana HapyuieHHH. 

ri(KTaB.icHM3fl ueAb aocrHraeTc* TeM. mto 
b cnocooe poioHTa oocaaHOH koaohhu. bkaio- 
•laioiucM cnycK b hcc rtx^pnpoBaHHoro naTpyO- 
Ka ii paciimpoiiMC noc-ic.incro ao AHaMCTpa 06- 
caAHOH kcxiohhm nyTCM npoifDKKH Mepe3 Hero 
ifHcrpyMCHTa. cnycKaiOT aonoAHHTeabHMH rcxp- 
pHpoBauHhiH naTpy6oK m ycTanaBAHRaiOT c 3a- 
3opoM no Topuy c ochobhwm. pactuiipniOT 66- 40 
paiueHHyto k ochobhom)* naTpy6ny KOHuesyio 
MacTb aonojiHtiTeabHoro itarpyCica 11 CMetuaioT 
ero no yrtopa b paiiec ycTatiOBAeHHbiH. a 3a- 
tcm npoTflriioaioT HHdpyMCHT Mepe3 Bccb naT- 
py6oK. 

45 

Ma <|mr. I -5 nonaaaHa TiocieaoBaTeAb 
hoctk ycTaiiOBKH aonoViHHTeAbHoro narpy6Ka 
Haa ochobhom; Ha 4>Kr. 6—10 — to me, npH 
ycTaHoBKe aono.iHHTe.ibHoro naTpy6Ka non 
ociiorhum; Ha <t>nr. 1 1 — ceieHHe A— A Ha 
ijmr. 3. 50 

Cikko6 BK.iioMaeT nucAeaoBaTeJibHocTb one- 
pniiMM c micTpvMCHTOM l» HanpiiMep. c paan- 
a.ibiio pa< innpfliomHMCfl kohuom. HncTpyMeiiT 
ouycKaioT r tKBa>Kiniy Ha Tpy6ax 2 k Mecty 3 
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M.jp\ IIU'Mltil ttfn »M K*i.ltlHHN » liMMi.IHHIf.il, 

mum nutipifpoRaiiiiMM narpv^KMM t m \ it«i|««t\i 

II(K*.iiMORauMbiHK !i. oticpatiml n»> » ihhi/»\ 
npii pa6<>re cwuy BBrpx (({>Hr.'l 5). >Via- 

HOH.1CHHMH paHCC ll.iaCTIjpb R HIMC* nnJ)pMJ>*P 

5 Bamioru naTpy6xa 6 laniiMat'T inuoweHiie. 110 
Ka3aHiioe 11a ipnr. I. 11 Hapyujemie 3 oOcaanoM 
KaiOHHhi ocraeTCH HcnepfKpuTbiM. HamiHan ot 
, ro.ioBbi ruiacTbipR 6 11 Bhiuie. ilono.iHHTc-ih- 
hwh rtx^pnpOBaHHUH naTpy6<)K 4 onycKaercn 
<0 k paHce yc t a ho B.ie H 110 m y luacTwpio 6 c iih- 
TepBa.iOM ot Hero no Topuy. 

3 a tcm b Tpyftax 2 co:uann h36wtommoc 
aafuieiiite )khak(»cth. pasHoe 1/3 paooMero aaB- 

.1CHHJI. B 3TO BpCMH IIHCTpVMCIIT I pactllMpHCT 

t5 ludcrupb b npeac.iax. noKasaHiiux h.i t|ntr. II. 

T. C. HC HO.1HOCTLI0. CllCIUieHHC n.iacTbipH C KO- 
.lOHHOfi HD0H30fiACT .IHUIb flO RblCTyiiaM. Ilpil 
BCCM 3TOM npOTH^Ka HHCTpyMCHTa I B IUHC- 

Tupc (4>iir. 2) cocTawHct nauavibHyio MaitTi* 
ero juiiiiifai. mto H03B0.1HT .lerno caRiiHyTb ero 
20 BHH3 ynopoM 5 no KOHTaKTa b panee y era 11 oh 
.iCHHufi n.iacTupb 6 6ea Hax.iecTK»i ityur. 3 
h 4) 11 nepeKpuib HiiTepsaji Me>Kay iimmh .10- 
naiHHTe.ibHbiM rtiacThipeM 4. 

Hocaq 3Toro naB/ieHiie nciiakoctm b iiHCTpy* 
•mchtc I cHH>KaioT no HyAn. PaAHaabiibie Ha- 
25 rpy3KH HHCTpysieHTa I Ha naTpy6oK 4 yMCHb- 
luawTCfl. 11 oh nepeBOAHTCR b naMa.ibHoe 110- 
.lOMeime (c|>nr. 3). YnopoM 5 cMeiuaioT naTpy- 
6ok 4 BHH3 ao ynopa B.panee ycTanoB,ien- 
Hufi anacrupb 6. nepeKpbiBan HHTepBa.i napy- 
30 uieHiiH (<|>Hr. 4). HiDKiiRfl MacTb naTpy6Ka 4 
ynnpaeTCH b oepxHioio MacTb panee ycTaHOB- 
jieHHoro ruiacTbipn 6. B MecTe cocahhchuh no- 
^yqaercfl repMeTHMHoe coeAHiieHHe AByx toh- 

KOCTCHHblX nJiaCTbipefi H flOC.ie 3TOrO HHCTpV* 

MeHT I npornrHBaioT Mcpe3 naTpy6oK 4 ao bw- 
35 xOAa H3 Hero (<t>nr. 5). 

B npoH3B0AcTBe paooT no ycTanoBKc iwac- 
Tbipn b oocaAfioH KonoHHe ecTb RapnaHT,. nor- 
aa fuiacTbipb pacuiHpjieTCH HHCTpyMeHTOM I 

CBepXy BHH3. 

FlocAeAOBaTeabHOCTb onepauiiH no npeA-ia- 
raeMOMy cnocooy b btom cnyiae ana^iorHMHa 
nepBOMy BapnaHTy, TOAbKO ao n 0/1 h h t eA bH u A 
naTpyooK 4 ycraHaaAHBaioT aaTftxcKofi Tpy6 2 
BBepx ao ynopa b paHee ycTaHOBACHHbifi nAac- 

Tbipb 6 B 06C3AH0fi KOAOHHe (4>HT. 6-10). 

TaKHM o6pa30M, HcnoAb3yn npeAJiaraeMUH 
cnoco6 coeAHHeHHH nAacTbipeft mojkho noBhi- 
cHTb HaaewHocTb nepeKpbiTHn HapymeHHoro 

HHTCpBBJia 06C3AH0H KOnOHHbl. 

ripeAAaraeMbiH cnoco6 ycTpaHneT noBTop- 
Hoe ueMeHTHpoBaHHe oocaaHwx koaohh Mepea 
Aec^KT b koaohhc 

YcTaHOBKa AouaimiTeAbHoro n.iacTwpq 3Ha 

MHTeAbllO COKp3THT II BpCMH. 33TpaMHBaeMOe 

Ha npHroTOBAeiiMe h aananKy MaTcpna.ioB mc- 

PC3 AC<|)CKT B KOAOHHe. 
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(54) (57) A METHOD FOR REPAIR 
OF A CASING, including lowering a 
corrugated sleeve into the casing and 
expanding said sleeve to the diameter of 
the casing by pulling a tool through it, 
distinguished by the fact that, with the 
aim of improving the reliability of sealing 
of the damaged section, an additional 
corrugated sleeve is lowered and placed 
with a gap between the end and the main 
sleeve, the terminal portion of the 
additional sleeve that faces the main 
sleeve is expanded and it is moved to the 
previously placed sleeve as far as it will 
go; and then the tool is pulled through 
the entire sleeve. 
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The invention [illegible] leaks in well casings in the oil and gas industry, in particular 
when making major casing repairs. 

A method is known for placing a corrugated sleeve in pipes by expanding it by means 
of explosion [1]. 

A disadvantage of this method is the low quality of the repair, which is explained by 
the difficulty of ensuring uniform expansion of the corrugated sleeve over the entire length. 
When the damage to the string is considerable and the charge is large, the casing may fail, and 
nonuniform expansion of the sleeve leads to a decrease in its flow area. 

The method that is closest to the proposed method is a method of casing repair 
including lowering a corrugated sleeve into it and expanding the sleeve to the diameter of the 
casing by pulling a tool through it [2]. 

A disadvantage of the known method involves the low reliability of the seal for the 
damaged zone, which is connected with the possibility of cases in practice of casing repair 
when a leak remains after a corrugated sleeve is placed, where the leak zone generally is 
located directly above or below the previously placed sleeve. This leak can be eliminated only 
by placing an additional sleeve butted against the already placed sleeve. 

The aim of the invention is to improve the reliability of the seal for a damaged section. 

The proposed aim is achieved by the fact that in the casing repair method including 
lowering a corrugated sleeve into the casing and expanding the sleeve to the diameter of the 
casing by pulling a tool through it, an additional corrugated sleeve is lowered and placed with 
a gap between the end and the main sleeve, the terminal portion of the additional sleeve facing 
the main sleeve is expanded, and it is moved to the previously placed sleeve as far as it will go, 
and then the tool is pulled through the entire sleeve. 

Figs 1-5 show the sequence for placement of the additional sleeve above the main 
sleeve; Figs. 6-10 show the same when the additional sleeve is placed below the main sleeve; 
Fig. 1 1 shows the A — A section in Fig. 3. 

The method includes a sequence of operations with tool 1, for example, with a radially 
expanding end. The tool is lowered into the well in tubing 2 to the location 3 
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of the damage to the casing, with additional corrugated sleeve 4 and stop 5. 

Sequence of operations according to the method when working from the bottom up 
(Figs. 1-5): The previously placed patch, in the form of corrugated sleeve 6, occupies a 
position shown in Fig. 1, and the damage 3 to the casing remains unsealed starting from the 
end of patch 6 and above. The additional corrugated sleeve 4 is lowered to the previously 
placed sleeve 6, with a gap between their ends. 

Then a gage pressure of the fluid equal to 1/3 of the working pressure is created in 
tubing 2. At this time, tool 1 expands the patch within the limits shown in Fig. 11 [sic], i.e., 
not completely. The patch bonds to the casing only at projections. For all that, pulling of tool 
1 in the patch (Fig. 2) occurs in the initial portion of its length, which makes it possible to 
easily move it downward by means of stop 5 until contact is made with the previously placed 
patch 6 without overlap (Figs. 3 and 4) and to seal the section between them with additional 
patch 4. 

After this, the pressure of the fluid in tool 1 is reduced to zero. The radial loads of tool 
1 on sleeve 4 decrease, and it is carried to the initial position (Fig. 3). By means of stop 5, 
sleeve 4 is moved downward as far as it will go to the previously placed patch 6, sealing the 
damaged section (Fig. 4). The lower portion of sleeve 4 rests on the upper portion of the 
previously placed patch 6. At the location of the joint, a leaktight joining of the two thin- 
walled patches is obtained, and then tool 1 is pulled though sleeve 4 until it emerges from it 
(Fig. 5). 

In carrying out operations for placement of a patch in a casing, one embodiment 
involves expansion of the patch by tool 1 from the top down. 

The sequence of operations according to the proposed method in this case is 
analogous to the first embodiment, except the additional sleeve 4 is placed by pulling tubing 2 
upward as far as it will go to the previously placed patch 6 in the casing (Figs. 6-10). 

Thus by using the proposed method of joining patches, the reliability of sealing for a 
damaged section of casing can be improved. 

The proposed method eliminates repeated cementing of casings through a defect in the 

string. 

Placement of an additional patch also significantly shortens the time required for 
preparation and injection of materials through a defect in the string. 
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[see Russian original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 



Fig. 1 Fig. 2 Fig. 3 Fig. 4 
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[see Russian original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 

B B 

Fig. 5 Fig. 6 Fig. 7 Fig. 8 
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[see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] 

A— A 

Fig. 9 Fig. 10 Fig. 11 
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